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WHAT IS CLAIMED IS: 

1. An active noise canceling headset system, comprising: 

an earpiece adapted to be held against a user's ear, the earpiec 

a sound generator, disposed within said earpiece, for generat|mi an 
anti-noise field in response to drive signals applied thereto; 

a first sensor, disposed within the anti-noise field, for/generating a 
residual signal indicative of the sum of ambient sounds and ?^(ti -noise 
impinging on the sensor; 

a processor, for generating the drive signals to J^e sound generator in 
accordance with said residual signal; 

means for approximating the ambient sound 

means for enhancing the low frequency^ 

means for providing a selected des;i^d 
the sound generator cancellation; 

means for selectively varying 
reponse to predetermined conditions 

means for generating indicia 
needs of the system and responsive 
predetermined portions of the 



Reived at the user's ear; 
?se of the earpice; 
^al to the user's ear through 



function of the system in 
of potential instability; and 
fve of reduced power 
consumption of 



2. The system of cla^m 1, wherein the first sensor is disposed within 
said anti-noise field radially offset from the noisefield center such that the 
residual signal general IVapproximates the sound at the users eardrum. 



3. An earpiece adapted to be held proximate a user's ear, the 
earpiece comprisinc 

a sou/d generator, responsive to drive signals applied thereto, 
for generating anti -noise; 

sensor for generating a residual signal indicative of the sum of 
ambierft sounds and anti-noise at the location of the sensor; 

the sensor being disposed off center from said sound generator 
ch that the residual signal generally approximates the. sound at the 
user's eardrum* 
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4. The earpiece of claim 3, wherein said earpiece includes an 
exterior shell comprising an forward lip for disposition proximate the users 
ear, a rear portion, and a transverse portion intermediate said lip and/rear 
portions forming an interior cavity, said sound generator and sensor feeing 
disposed within said shell interior cavity; and at least one apertur^ in said 
shell communicating with said interior cavity disposed rearwardly/of said 
sound generator to enhance low frequency response of the earpieiM. 



5. The earpiece of claim 4, wherein at least one 
disposed in said transverse portion of said shell. 



tid aperature is 



6. The earpiece of claim 5, wherein said tr^sverse portion is inset 
from said forward lip portion. 



7. An active noise canceling 

a sound generator for generati/g an 
drive signals applied thereto; 

a first sensor, disposed wifhin 
residual signal indicative of th^e suj 
impinging on the sensor; 

a processor, for generatir 
accordance with -said residual 

the first sensor coooeratingv^ 



y stemj^ompr i s i ng : 

i-noise field in response to 



i-noise field, for generating a 
f arflbient sounds iand anti -noise 



the dmve\signals to the sound generator in 



mal 



h the processor and the sound generator 
to form a feed back loop ^wherein the processor generates the drive signals 
according to a transfer function characteristic of the acoustic properties of 
the feedback loop; and 

means for sgflectively varying the transfer function of the system in 
reponse to predetermined conditions indicative of potential instability. 

8. /a system for active cancellation of ambient noise while passing 
through /particular sounds, comprising: 

4 sound generator for generating an anti -noise field in response to 
dri/e signals applied thereto; 



.1 P . 1 0527. HEADSET . 250 . POWER^f 

% 



Ski 



a first sensor, disposed within the anti-noise field, for generating a / 
residual signal indicative of the of ambient sounds and anti -noise impinging 
on the sensor; / 

a first mixer, responsive to a signal indicative of the particular 
sounds to be passed through and the residual signal, for generating a/combined 
signal ; / 

a processor, for generating a first component of the drive/signal in- 
accordance with the combined signal; and / 

a second mixer, responsive to the signal indicative of4he particular 
sounds to be passed through and the first component of the^drive signal from 
the processor, for generating the drive signal to said sBund generator. 

9. A method for active cancellation of amMent noise while passing 
through particular sounds, comprising the s^^ps,^: 

generating an anti -noise field i n/^spoi(ke\ to a drive signal applied 
thereto; / // ' 

sensing the residual noise n6sultingyfrom interaction of the anti-noise 
and ambient noise within the ant/i-noise/fwid; 

generating, in accordancer with >the>4ensed residual noise, the particular 
sounds to be passed through, afnd ai/ass6c|iated trapsfer function, a first 
component of drive signals \ \ / / ^ — 

responsive to the signal)(indj/ative of the particular sounds to be 
passed through and the firsj/ component of the drive signal, generating the 
drive signal to said sour^ generator. 

10. A method/tor cancelling noise perceived by a user comprising the 
steps of: / 

generatin;g; in accordance with drive signals, an anti -noise field; 

sensing/the residual noise resulting from interaction of the anti-noise 
and ambient/noise within the anti-noise field; 

generating the drive signals in accordance with said sensed residual 
noise jjiirsuant to an associated transfer function; 

/ generating indicia of predetermined conditions indicative of potential 
instability; and 
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selectively varying the transfer function in accordance with said 
indicia. 

11- The method of claim 10, wherein said generating indicii of 
predetermined conditions indicative of potential instability ste/ comprises; 

sensing variations in the relationship between sounds within a 
predetermined frequency range outside of said noise field an5K sounds within 
said predetermined frequency range within said noise field, 

12. The method of claim 10, wherein said generaxing ant i -noise and 
sensing residual noise steps are effected within an earpiece, and said 
generating indicia of predetermined conditions indicative of potential 
instability step comprises the step of: 

sensing the pressure against the earpi>Ce. 



em, comprising: 
>iece, for generating an 
/plied thereto; 
\anti -noise field, for 

bounds and anti 



13. An active noise canceling 

a sound generator, disposed w1 
anti-rioise field in response to dri^ 

a first sound sensor, dispose 
generating a residual signal indict 
noise impinging on the sensor; 

a second sound sensor disjiose^^-a^edetermiried distance from said sound 
source and, outside of said noise field to generate a signal indicative of 
ambient noise; and 

a processor, for generating the drive signals to the sound generator in 
accordance with said midual signal and said signal indicative of said 
ambient noise. 



14. The/ystem of claim 13, wherein: 

the firsx sound sensor is connected to cooperate with the processor and 
the sound generator to form a feed back loop; and 

the/System further includes means, cooperating with the second sound 
sensor ,>ror attenuating high frequency components of the ambient noise. 
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15. The system of claim 13, wherein: 

the first sensor is connected to cooperate with the processor and t^ 
sound generator to form a feed back loop; and 

the second sensor is connected to cooperate with the processor^^d the 
sound generator to provide feedforward noise cancellation. 

16. The system of claim 15, wherein: the processor inoTudes means for 
varying its transfer function in response to the signal ind/tative of ambient 
noise. 



17. An active noise cancelling syst^ir^comp^^ 

a sound generator, responsive to dnve sign4ls| applied thereto, for 
generating an anti-noise field; 

a first sound sensor disposeif within anti-noise field to generate a 
residual signal indicative of th/ sum of amoietit /Sounds and anti-noise 
impinging on the sensor; 

a second sound sensor disposed ypredetJermined distance from said sound 
source and outside of said noi<e fi^ to g;^[erate a signal indicative of 
ambient noise 

a noise cancellation proi5jessor,yror gener 
sound generator; 

the first sensor is connected to cooperate with the processor and the 
sound generator to form agreed back loop; and 

the second sensor /is connected to cooperate with the processor and the 
sound generator to prpfvide feedforward noise cancellation. 



the drive signals to the 



18. The s/stem of claim 17, including means for attenuating high 
frequency components of the ambient noise. 



19. / An active noise cancelling system comprising: 
a sfound generator, responsive to drive signals applied thereto, for 
general^ng an anti-noise field; 
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a first sound sensor disposed within said anti-noise field to generate^ 
residual signal indicative of the sum of ambient sounds and anti-noise 
impinging on the sensor; 

a noise cancellation processor, for generating the driv^^ignals to the 
sound generator; and 

means for generating indicia of conditions ij^^j^e^ive of reduced power 
needs of the system and responsively varyi/ig th^..^?ransfer function of the 
system in reponse said indicia. 

20. The system of claim 19, w|*^ei\i the/means for generating indicia of 
predetermined conditions indic^Hve of reduced power needs comprises means for 
sensing the level of ambient^oise. 




21. The systeijK^f claim 19, further comprising an earpiece and wherein: 
the soun^/source and the first sound sensor are disposed within the 

earpiece; anj 

th^/means for generating indicia of predetermined conditions indicative 
of rejkiced power needs comprises means for sensing the pressure against the 
ea>?piece. 

22. An active noise cancelling system comprising: ^^^-^^^^ 
a sound generator, responsive to drive signals applied^^feh^feto, for 

generating an anti -noise field; ^^^^"""^ 

a first sound sensor disposed within sajil-'amti -noise field to generate a 

residual signal indicative of the sum op^smiQut sounds and anti-noise 

impinging on the sensor; 

a noise cancel 1 at ij>ir^rocessor, for generating the drive signals to the 

souftd generator; apd-'"'''""^ 

means,f<rr generating indicia of the level of ambient noise and 

respor^s^ly varying the transfer function of the system in reponse said 

UKTfcia. 




23. A method for con serving power/fn ^ actiyp noise canr pll-ing, 
,.sy*fe€m7-the method comprising the steps/of: 
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generating, in accordance with drive signals, an anti-noise field; 
sensing the residual noise resulting from interaction of the anti-n^^se 
and ambient noise within the anti-noise field; 

generating the drive signals in accordance with said sensed res^ual 

noise; 

generating indicia of the amplitude of ambient noise; and 
selectively varying the level of power applied to porti^rfs of the system 
in accordance with said indicia. 

24. A method for cancelling noise perceived by^a user comprising the 
steps of: 

generating, in accordance with drive^slgnanlsy^ an anti-noise field 
centered at a location proximate to the/(jsers 

sensing the residual noise resjufting fnsm superposition of the anti 
noise and ambient noise at a locaUon radia^ offset from the center of the 
anti-noise field to simulate nois4 cancelation conditions at the user's 
eardrum; and 

generating the drive sisals ^ a/zfcor^ance wi^pr^aid sensed residual 

noise. 



25. A method for idficreasing the stability of an active noise 
cancelling system comn/ising a noise cancellation circuit, a sound sensor and 
sound generator coopp/ating in a feedback loop, the feedback loop having an 
associated transfe/ function, the transfer function with respect to components 
of ambient nois^within a predetermined range of frequencies tending to vary 
with aproachvn^ instability of the system, the method including the steps of: 

genepating, in accordance with drive signals, an anti-noise field; 

seizing the residual noise resulting from interaction of the anti-noise 
and amoient noise; 

generating the drive signals in accordance with said sensed residual 
n(yise; .and 
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sensing variations in the transfer function of the system with res{ 
to components of ambient noise within said predetermined range of ^t^^e^ncies; 
and 

varying the transfer function of the ^y^gm i^ acpef^ace with said 
sensed variations. 



26. The method of claim 25/wherp 
said sensing variations step c(JrnprisJfes the steps of: 

determining the r|jyro of the/rmplitude of;e^ponents of ambient 
noise within said m>^t«rmined /anc 

outside of sai^x^ise yield anci compon^rffs within said predetermined 
range of f)p>^encies at a location within said noise field; and 

raid varying thex^t^irsfer function step comprises the step of 
racing the gain of the system in response to the ratio of the signals 
exceeds a predetermined threshold value. 




27. A method for increasing the stability of an active noise 
cancelling system comprising a noise cancellation circuit, a sound sen^-or^nd 
sound generator cooperating in a feedback loop, the feedback lo^p-^faving an 
associated transfer function, the transfer function withpeipect to components 
of ambient noise within a predetermined range of fpaqdencies tending to vary 
with aproaching instability of the system, tjje-lnethod including the steps of: 
\ generating, in accordance with dp^rOignals, an anti-noise field; 
//sensing the residual noisejpefulting from interaction of the anti-noise 
and^ambient noise; 

generating the dpr^e signals in accordance with said sensed residual 

noise; 

sensinq^stmbient noise outside of the anti-noise field; and 
feeding forward at least the high frequency components of the ambient 
noisBAo effect feedforward cancellation thereof. 



